Results and Discussion
The dried stem of G. pentaphylla was extracted with a mixture of methanol and dichloromethane at room temperature. The extract was dissolved in acetone, and the soluble portion was submitted to a combination of silica gel column chromatography and preparative TLC to give a novel naphthoquinone and a new acridone alkaloid along with twelve known compounds.
Structure of Glycoquinone (1) 1 was obtained as a pale yellow oil. CD spectrum showed no absorption in the range from 200 to 400 nm. The molecular formula was determined as C 20 H 24 O 4 by high-resolution (HR)-MS. The IR spectrum exhibited bands at n max 3377 (br) and 1691 cm Ϫ1 due to hydroxyl and carbonyl groups, respectively. Observation of symmetrically oriented four-spin AAЈBBЈ type signals at d H 8.09 and 7.78 including a deshielded 2H proton signal in the aromatic proton region of the 1 H-NMR spectrum and two carbonyl carbon signals at d C 195.51 and 198.63 in the 13 C-NMR spectrum coupled with UV absorptions at l max : 227, 255, 300 nm suggested the presence of a dihydro-1,4-naphthoquinone skeleton having no substituent in the A-ring. Finally, connectivities of these structural units were established by results of analyses of the 1 H-detected heteronuclear multiple bond connectivity (HMBC) spectrum shown by arrows in Fig. 1 . The significant C-H long-range correlations for structure determination are described below. One of the carbonyl carbons at d C 198.63 (C-1) showed three-bond correlations with the methylene protons (d H 2.58, 2.53, H-1Ј) on the prenyl moiety and the methine (d H 3.41, H-3), which further correlated with the methylene carbon (d C 34.53, C-1Ј) on the prenyl moiety. The quarternary carbon at d C 90.05 (C-2) showed a three-bond correlation with the methylene proton at d H 2.46 (H-1Љ) on the four-spin proton system which correlated with the quarternary carbon of the 1-hydroxy-1-methylethyl moiety at d C 71.80 (C-3Љ), and also showed two- 2 ] in the molecule. The location of the geranyl moiety at C-2 was proposed by significant C-H three-or two-bond correlations between a hydrogen bonded proton at d H 14.89 (1-OH) and a carbon (C-2) at d C 106.33 having a correlation with the methylene protons (H-1Ј, d H 3.52) on the geranyl moiety, respectively, and by an additional correlation of this methylene proton with the carbon (C-1) bearing a hydrogen bonded hydroxyl group in the HMBC spectrum (see Experimental). Based on these results, we assigned structure 2 to glycocitrine-III.
Chemical Constituents of Glycosmis pentaphylla. Isolation of A Novel Naphthoquinone and A New Acridone Alkaloid
Known acridone alkaloids, noracronycine, 6) des-N-methylnoracronycine, 6) des-N-methylacronycine, 6) citracridone-I, 7) arborinine, [8] [9] [10] 5-hydroxyarborinine, 11, 12) and acrifoline, 13) furoquinoline alkaloids, skimmianine 14) and kokusaginine, 14) and naphthoquinone analogues, avicenol-B, 15) avicequinone-C, 15) and avicenone 15) were also isolated and characterized. Determination of the anti-tumor promoting activities of the isolated compounds is now in progress.
Experimental
1 H-and 13 C-NMR, H-H COSY, NOE, HMQC, and HMBC (Jϭ8 Hz) spectra were recorded on an A-400 or A-600 (JEOL) spectrometer. Chemical shifts are shown in d values (ppm) with tetramethylsilane (TMS) as an internal reference. All mass spectra were taken under electron impact (EI) conditions, unless otherwise stated, using an M-80 (Hitachi) spectrometer having a direct inlet system. UV spectra were recorded on a V-550 UV/VIS spectrophotometer (JASCO) in MeOH, IR spectra on a FT/IR-230 (JASCO) in CHCl 3 , and optical rotations on a DIP-370 (JASCO) in CHCl 3 at 25°C, and CD spectra on a J-600 (JASCO) in MeOH. Preparative TLC was done on Kieselgel 60 F 254 (Merck).
Plant Materials The plant material used in this study, Glycosmis pentaphylla RETZ (Rutaceae) was collected in the Rigi River area, Central Province of Papua New Guinea, during August-September 1997. A voucher specimen was deposited at the herbarium of the University of Papua New Guinea.
Extraction and Isolation The dried stems (940 g) were extracted with MeOH-CH 2 Cl 2 (1 : 1) at room temperature. The extract was dissolved in acetone. The soluble portion was submitted to silica gel column chromatography eluted successively by hexane-acetone (19 : 1-1 : 1), acetone, CH 2 Cl 2 -MeOH (3 : 1), and MeOH. Further treatment by silica gel column and preparative TLC gave glycoquinone (1) (2.0 mg), noracronycine (0.5 mg), des-N-methylnoracronycine (0.7 mg), avicenol-B (4.5 mg), avicequinone-C (1.0 mg), and avicenone (0.9 mg) from hexane-acetone (7 : 3) fraction, glycocitrine-III (2) (2.5 mg), kokusaginine (3.1 mg), skimmianine (5.6 mg), citracridone-I (0.7 mg), and 5-hydroxyarborinine (1.4 mg) from hexane-acetone (1 : 1) fraction, and arborinine (1.5 mg), des-N-methylacronycine (1.3 mg), and acrifoline (1.3 mg) from acetone fraction.
Glycoquinone ( 3.93 ). HMBC: C-H 2-bond correlations: C-2→ H-3, H-1Ј; C-3→H-1Љ; C-4→H-3; C-1Ј→H-2Ј; C-2Ј→H-1Ј; C-3Ј→H-4Ј, H-5Ј; C-1Љ→H-3; C-2Љ→H-1Љ.
Glycocitrine-III (2) H-1Ј (d H 3.52) . HMBC C-H 3-bond correlations: C-1→H-1Ј; C-2→1-OH, H-4; C-3→H-1Ј; C-4a→N-CH 3 ; C-5→H-7; C-6→H-8; C-8a→H-7; C-9a→1-OH, H-4; C-10a→N-CH 3 , H-8; C-2Ј→H-4Ј; C-3Ј→H-1Ј; C-4Ј→H-2Ј; C-5Ј→H-2Ј, H-4Ј; C-7Ј→H-9Ј, H-10Ј; C-9Ј→H-10Ј; C-10Ј→H-9Ј.
